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1 




R' 




(set", R' . R' . R» *i:r;Ar««ria®ti3 0-ca6 i«7 
0. R« J4*«lS^S&tt|BttSnTV»T'&±l'i7;i'+ 

)m, 7)v^~)vm. 7'j-;i'St>b< 

30 

[0 0 0 1] 

fsiis^^cffliaiisist©^^. 3tJi-&. ^xig. %ny:^ h 

[0 00 2] 

tfA^e!&:S2;*:©*«8}g3t*«ipftLTa, ZH2 PO4 .1 40 
iNbOs , NE4 POi ^©i^«i^Sim#;d'e;^'S>^0/(|t^& 

^. 2-^c5^;i.-4- -hn7::;U>^*t»e.n-5(cMt3 
[0 0 0 3] 

[«w*»»ftuj:5i-rss)i] fcc5-c. ^m^%m so 



#S¥4-3 56 0 29 

2 

*t2j>:®|fig}g^#!|## (BIT fSHGi^ttj tv^a) 
^^$Aiil5V>ilt. ^*i**e.n5. ^1tZ(Di.^1tm 

[0 0 0 41 u*»u> ±.i&<Dmmt. m^nm^nit 

•3;*:*JiSHG»tt*^r*t. »Wt*t*oT^SJt"C 

Sj^is*UTv>s. 3 etc. c:n6®«S6ftt, igjst-r 

•5. 

[0 0 0 5] iE-;iT, *^w©Bwa. ±.wmm&^m 
«u «8*M«!*5t*r^*sHG«fttsfctteajt 

s. 

[0 0 0 6] 

^f-SfeOtLT. TIBHfi^(l): 
IHCU R» , R» . R» *±tfR« tt*t!iM 

i;ju:*-=*^->s*&BeftsnTv»Tfej:i^7;v4^;us. 

7JU'5r-Jl.S. 7;V=*^:iJI^. 7U-;i/«. 75^2% 
L<tt*;U:j?+->;l/S&SL. Y«, =CH-S7S:tt= 

ics&ar) T«$n-5fl:^«&*5j:rrFis-j»i5;(2): 

['fb2] (SCif. R' . R» . R' feJ:r;ArttWffi®t 
*50T*r). R« «*3Rlli^*fcttBa$nTViT'fcJ: 
V»7;l'^;l'«, 7Jpy:::;i/S. 7)V^~}Vm. 7U-;i' 
St) U < *fctteiftsn&'>'J JkS 
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3 

CO 0 0 7] *f8Mtt, i^i^-siw^ass-r-st) 
[0 0 0 8] HKad) -^jgan-sfe^fe 

x5';us> :/ntf;i/S. •:r^)vm> ^> 
a. x-f a ->;i'S^o^*ii?« 1 ~20© feos^jf s 
x-lrx;PS. >^^'j?xx;i'S, 's^-y-x*>'xx;i'S^ 

^©i^*IST»2~16<Dt)<D**tfSC:i:*lT?#S. B 

^rxjp«. 7;i<'=^'xji/a*±r;7U-;PS**tUTvsT 

7JV4^;vs, i;x;i/«. 7'j;p»^®7;i/^r-j>s, x 
^x;i.s^o7;i/+x;i'», '«>$?jw». 7^*, ffi 

©7;i/n^->«. 75 ->7ys. 

nTl'iTt>J:l'>7SyS®Rfl:«tLTtt. 75 /S. 

;l?';l/75yS, v';><9^;P75y'S. X5";U75>'S, 4» 

i;xf^;i'75/«. '<>i?;u75ys«s^vf^.c:t** 
h^->* jv:j?xji.s. h^->*;u:ipxjps^®7;p 
[0 0 0 9] -isiCd) irfeiiT. Ar-es^ns35Sfi 

Xx;>S. lfDUJV««s©/\xnSa3Sr#Sl 5!? 



^Pi74-3 5 6 0 2 9 

4 

S> -'X-7JW:tn7;V+;V««®«^«9ltt«, feitx 

75 /s. ^y7;i'+;i'7 5ys> v7;i/^;i/7 5y 

^©m^ »-^sd^ ^a«n-5 1 as&a 2 ae;±®ST 

[0 0 10] ^:®<fc5)5:-l5a:(l) IC*V>T, Y)&t=C 

1- 7xx;i/-2-(5->i h4">*;>#x;i/- a-xhn- 2-? 

xx;i.) x-T^X h^>X-i-(2-i7nD7xxjW- 2- 
(5-y h^i/:^j;>3j^x;i.- a-x^a- 2-f^xx;u) x5^ 
X h7>X-l-(4->?;)ig^;U75/7xX;i/)- 2-(5-;>< 
h^'i/^Jl/^x;!^ 3-xhD- 2-?xx;W xx>. h 
7>X-l-(2-pl h*->7xX;W- 2-(5-;>l h+v*;W:j? 
x;u- 3-xho- 2-^xx;w xxx h7>x-i-(2, 
4.6-h'j/ h+s/^xxjw- 2-(5-p( ^+->*;^3px;^ 
- 3-xhn- 2-5^xx;i/) xxx h7>;^-i-(7xx 
2-(5-xh:^^'>;<j;i.:i?x;v- s-xhn- 2-5=-xx 
)V) XxX h7>7,-l-{2-4'no7xx;i/)- 2-(5-X 
h=*^>'*;i'5j?x;w 3-xhD- 2-^xx;w xxX h 
y >X-l-(4-i;;*5';W75 / 7xx;W- 2-(5-X h^^^v- 
A;i.!)5x;|/- 3-xhD- 2-f-xx;V) xf^x hy>7. 
-l-(2-^ h+^-^xXJU)- 2-(5-Xh+->*JP:jfxjl- 
3-xhn- 2-?'Xx;W x^x hy > 7.-1- (2.4.5- h 
•J^< h+->7xx;P)- 2-(5-xh^>/:*;wjt?x;i/- 3-x 
ha- 2-5'xx;w X'x^^s^^fsrt^t-e^s, 
[0 0 11] c:ns©fl:-&!»©«fTfe»SLtJfe©tL 

T«> C9|;i«h5>;^-l-(4-y>C5";W75 /7XXJW- 

2- (5-^ hJ^v-^JJUJJ^x;!- 3-xhD- 2-5^XXjW X 
x>, h7>X-l-(2-^ h+v7xXJl/)- 2-(5-;< 
->*;i/:j?x;i/- 3-xhn- 2-^xxjW xx>^&^tf 

[0 0 12] ±j^LfcY*<=CH-T?*5S^©ft^#I 
tt, ^AlfV.M.Colbum, B.IddoD.H.Su$chitzky, I.C. 

S.Perkin I. 2436(1977) KEft^nfcTpBSiSKLfcdt 
■oT^^rsct*<T#, J:©SlSttTiHa;(3) 

[^bs] 




+ Ar-CHO 



[0 0 13] ^fz-tst^a) \z^\^^r. Yi)^=N-r& 
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6 



x>- 2-'f Ux» 7r:UX N-(5-r:hn5^:t7x> 

- 2->f Ux»-4->?;<^;V7^/7r:UX N-(5-r:h 
D^:i-7x>- 2->f Ux»-4-7-i/>?X N-(5--h 
D^:*'7x>- 2-<U7^»-2.4-i;;< h4^v7r:UX 
N-(5--hn^:^-7x>~ 2-^ Ux»-4-i7DD7:=iU 
X N-CS-nhP^rJ-^x^- 2-f Ux»-4-v7/7 
-UX N-(5--hD^:t7x>- 2-1' U x»-4->t h 
:^^v*;^2j^n;>7nU X N-(5-;< 
3-rihn^;J-7x>- 2-^Ux» 7:2UX 5-[N-(5- 

- hn5":t7x>- 2-f 'Jt»]7$/- 2->th+e/tf 
U 2-[N-(5-:::hn5":r7x>- 2-1'U7^»]7^ 

Ttt, N-(5^:t7x>- 2-f Ux»-4->?;^g^;U 

7^/7r:UX N-(5-nSn5^:t7x>- 2->fU5' 
» 7z:UX N-(5-z:hD^:t7x>- 2-f Ux»- 

CO 0 1 5] ±ifiUfcY)&t=N-T?»sa'&C!)fl:^«| 
tt> M;^.^ V.M.Colburn, B. Iddon,H.Suschitzky, I.C. 
S.Perkiii I. 1337(1979) tCia«$n;^EiStwUfc)J/toT 



Wk4] 



R'— C-0 + HiN-Ar 



R 



s/N-Ar 



A, 



[0 0 16] -fejt:(2) TS^nsYb^ifei 
r;;^;;V3p^^->ji'Sti, tn^eti. -«S5:(i) ©R^ ~R 
5. 

[0 0 17] :i0±5a-«iC(2) T7«sn.5fl:^feffl 
afl:09i:LTtt. 5-7xr:;i^xy [3.2b]fc^D-;^. 5 

R' NO, 



-(4-i^>(5";V7^ 7 7xr:;]/) ^xy [3, 2b] If p--;k 
5-(2-j?( h+5^7xxjl/) ^xy[3,2b]fcrn-;u 2.6- 
S-^xXjl/^'x/ [3. 2b] fc!D-;k 5-(2-ir 
DD7xx;P) ^xy[3,2b]kfn-;k 5-(2,4,6-hU 
^h^v7xx;i/) 5^x/[3.2b]fcfn-;k 5-7xx;i/ 
?xy[3.2b]fc?o-;w 2-*;i/2P>K. 5-(4-v^^;i. 
7^/7xx;w 5^x/[3.2b]tfn-;v- 2-*;^#> 
5-(2->c h:^^v7xxji/) ^xy [3,2b]fcf^-;I/- 
2-*j^3l^>K, 2,6-v;<5';W 5-7xx;l/5^xy[3,2b] 
i^? trD-;i/- 3-;^;V3p>K. 5-(2-i7DD7xx;u) ?x 

y[3.2b]tfD-;i^ 2-*;U#>S, 5-(2.4,6-hU^ h 

=*^v7xr:;U) ^xy[3,2b]trp-;^- 2-ti)V^>^. 

5-7xx;P5'x/[3.2b]hfP-;w 2-:^;jP3}^+ 
i^U-h. ^5^;k-5-(4-S^;?C5^;l.75y7xx;W ?X 
y [3,2b]fcfP-;W 2-;^;i/d^4^>'l/-h, ;>^5^;l/-5-(2- 
^ N^^'>7x-;i/) 5"xy [3,2b]tfp-;k- 2-*;i/:}?^ 
S^l^-h> 2.6-v;<?;l/- 5-7xx;]/?^xy 

[3,2b]b!P-;i- 3-*;^#:^^->l/'-^. :^^)]r-5-(2-^ 
DP7x~;W 5^xy[3,2b]tfP-;V- 2'ti)V'^^'yU 
20 -h. P<^;i'-5-(2.4,6-hU^ h*v7xXJI/)5^xy 
[3,2b]t;P-;P- 2-ii)Vi^^x/V-V. X.^)V- 5-7x 

x;i/?xy[3,2b]tfp-;i^ 2-*;V3|^4^'>i/-h. x5" 
;i^5"-(4-vy 5";i/7^ y 7xx;!/) f^xy [3, 2b] trp- 

2-;^?;i/3j^^'>l^-h, X5^;k5-(2-p^ h^r~>7x::i 
;W 5^xy[3,2b]ifp-;u- 2-*;V3K+>^i^-h. x?- 

2,6->^p^5^;w 5-7x-;i/5^xy[3,2b]tfp-;u- 
3-:^3;i^3}^^->u-h. x^;i^5-(2-i5?pp7xxji/) 5^ 

xy [3.2b]b?P-JV- 2-*;V#^r'>W-h, X?;l/-5- 
(2,4,6-hU;^ h+i^7xr:;V) 5"xy[3,2b]lfP-;i^ 

30 2'ti)vt^^i^v-hm^mi^^tfi^'^^^. 

[0 0 18] ;ins<^{b'&«(^*T%ffsi>vifea)(hu 

Ttt. «?!I^«^?;i/-5-(4-$;;?t5^;l/7^y7xXJW ? 

xy [3,2b]fc;p-;i/- 2-*;i//P+>/i/-h. >^^;^-5- 
(2->c h^v7xx;0 ^xy [3,2b]t!p-;i/- 2-*;^ 

[0 0 1 93 ±5BL&-JKSC(2) T«Sn5fl:^fttt, 
0!IAJiV.M. Colburn. B. Iddon,H. Suschitzky, J,C. 
S. Perkin I, 2436(1977), V. L Shvedov, A.N. Grinev, 
V.K. VasiTeva, Xhim. Gaterotsikl. Sode. 276(1970) 

zL<DSi(^\trBi:(S) *fctt(6) Tg^n-So 

UtS] 



P(0Bt)3 



Ut6] 
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I 0 




[0 0 20] i^aoKii 
£t±®J:5fCbT#e.n5-«SC(l) *fctt(2) TSS JO 

(1) *fca(2) TS3n^ft-&#i*^&jSsfe*f*j!®;ftVi^ 

(1) tit«(2) T«$nS'fl:-&#lS;j!/^X4^-\'tf7'Jtt' 

[0 0 2 1] imm^n^=f-<nm& 

4?'jx5^w>i^un-;nfx7U;vA- 

KigiifOSffilC, «fa;^«*H1$fF^3,330.681 ^?gjffl 
S, #^8356-15481 -^i^fffl, it#5iBH58- 60701^4^ 
ffl, !|$liBa55-40631 WA^^XzWh^tlX^^^limz 

•ets. §a->un>^^jk 7-yiff 

[0 0 2 2] *&|(rE-«SC(l) SfcB(2) Tf^StlS 50 



!|#M¥4-3 5 6 0 2 9 
(2) -C^Sn^^t^ife®#«TTS5»?T h ij 

[0 0 2 3] cn^©«-&fcffiffi3nsiS4}-^-7hUy 

>, ■fe;l'n-X7-fe-x-h, :j^'JX9"UX 7>?'Jn- 

3j<ijx5^u>'i^';3-;nf^7'J h, 5j«u 
Hx;mi/3-;k 3)?'jxa^ix'>-7^V7^V-h, 3j^U 
mftfcfxUxX 5pUffifl:t:x;k :J?U'f5h\ #'JX 
5^W>:t=^>'K, #U»8Hx;k :i«U7-fe^'-;k # 

tt. mtf'^VifX hJl^xx ^-vP-X f;uu^y 
[0 0 2 4] £i±®±5tLT-«S:(l) S&«(2) T 

s«s-&fct)®K. '^mz'mm^^7.\iy:i-7-Ayf 

x>. ^^>'k>, i'DD'>;>lf>. xh5kKn77 
>. i7nn*;kA. l,2-v?i^DPX:J'>^:fej;r;cnS 

®ji^»!K*#tf«2:t*<-c*-5. 3;^!:. 5;*:^o^« 
^©*iB}^3fe^^$ttSf<Jfflr«C*&oTtt, £t±©J: 

[0 0 2 5] -«sc(i) *fctt(2) -p^snsfb^tfts 
•a-5ct*tT?#^. ::©^a5«*i©f^ffi^&spijffl-r«.* 

&j:LTB, K.D. Singer. I.E. Sohn and S. J. 
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Lalama. App. Phys. Lett. 49,248(1986) fcSiJ^nfc 
¥fimffilC«t^aS&ffiV^^;&j*, P. Pantelis, J.R. 
Hill and G.J.Davies, "Poled copoly (vinyl ideneflu 
oride-trif luoroethylene) as a liostfor guest monlin 
ear optical molecules" in Nonlinear Optical and El 
ectro-active Polymers (Plenum, New York, 1988), p. 
229 ftE«snfcnn-?-»S^ci§m«Sffl(.^5^S^ 

[0 0 2 6] Sfc. -jfiSd) *fctt(2) TS^n^fb 

mr^l5mt\.X\t. mkM J.L Thackara, G.F. Lis 
comb, M.A. Stiller, A. I.Tichnor and R. Lytel, App 
1. Phys. Lett. 52, 1031(1988) iClEft^Ftlfc^ffi^* 

[0 0 2 7] 

[0 0 2 8] ^^mi 

V-V 20.0g(i:. 4-(v>(5^;i.7^/) ^>X7;U7' 
tH 22. 2 g^, J-)V 2m^\zm7L. MUiy^M 
Siirfc. *ViT> fcrnUi^> 0.4gSrJnA. 24^M, ftl 

y 7xx;W-2-(5-;jt h^x;^;i/4^x;>- 3-xhn- 2- 
5^xx;i.) x5^>23.ig*#fco KStt 
*J;D^#Stt?5^;i<. sot:. 60%Sa!TT2^^^Ki!l:B 

[0 0 29] ^mm2 

^^Ji^5-(4-v;>^5^;V75 y 7xx;l/) ^xy [3. 2b] t! 
P-;i^2- A;V3j^+>'l/-h(7)'&££ : h^>X-l-(4-v 
^^;i/7^y 7xXjW- 2-(5-;>^ h*v*;i/3Kx;k- 3- 
X h D- 2-5=-Xx; W Xx > 23. 1 g t M U >K h U X 



4$il¥4-3 5 6 0 2 9 

63.0g^?g^U2[^K«LiliS$'&fc. 

SfflliTff«SaU, ;<5'JV-5-(4->?pt5';U7ay7xX 
;]/) 5"x/[3,2b]fc!n-;i^ 2-:^;V3}^4^vi/-h 12,5 

sot:. 60%SftTT2;&^^W&eafeM^^ftti^?>n 
fc. 

[0 0 3 0] -^^gUS 

h^>X-l-(2-;>l h+'>7xX;U)- 2-(5-;C h+S^:^?;!/ 
3j?x;v- 3-xhn- 2-9^xx;U) X'r>(Z)'&jS : 4-(>^ 
^5';l/7^y) '<>X7;Uxt:HCD«DtC2-;»th4^'>^ 
>X7;^xfcm3g*fflV^fcK^1^a. -^^Mltl^S 
\ZhXVyy7s-l'{2'^ h:*^5/7xXJW- 2-(5-^ h+ 

'>*;U3}?x;p- 3-xhn- 2-^xx;W xrry I9.8g 
60%ssTT23&>^ftiss«fci5rs,^fl:tt;&.6na: 

[0 0 3 1] ^^mA 

p^^;W5-(2-;< N:^^v7xx;i/) ^xy [3, 2b] fcf O-jl/ 

75y 7xx;0- 2-(5-^ h^ri/*;V3px;w 3-xhn 
- 2-5^xx;i/) xx >t^f^t) 0 h ^ >x-i- (2->c h ^ 
v7xr:;W- 2-(5-y h^S/;^;i/2pxjl/- 3-:::hn- 2- 
?xx;i/) x-r> l9.8g^fflVi)rcetjl^tt, ^Jfi«iii2i 
R«JcLT;?^?;l^5-(2-;?l h=^>'7xx;W ^xy [3,2 
b]trn-;!/- 2-:^;i/2pc^vl/-h ii.2g^#rco :i<d 

[0 0 3 2] ^ffifl-4 

±M^m\ cfc o e> nfcfls'&^o 2 

(i3) S:^ll«A*m2i«iB«5S^a (dc-SHGffi : B. F. 
Levine, C.G.Bethea, J. Chem. Phys. 63;2666(197 

5)) ^m^^xm^iytco wmz^u m%tLXz^:i:^ 

*>S:fflV\ 1.6Mm,X*;i/:^i-3mJ//i;i/XcDU 
-1f-^$A«L.. A*Smatt50kV/cm:&B3JDLfc, 

[0 0 3 3] 
[^1] 
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12 






(P) 

(¥&:l(r" eso) 




h y >X-1- 5';i/7 5 / :7 X 
3-- ho- 2-5^X-;W X-Sr^ 


153 






58 




^ ^!/^>^ ^•T^✓7'/yK3J^«^^- o— — p 


f U 


msm4: 


5'xy[3.2b]t:n-ji- 2-*;p# 


7,4 



[0 0 34] -&)^W5 

N-(5=-:t7x>- 2— f >J-x»-4->?^5';UT5y7r:U 
>©-&JEK :2-5':t>'x>*;i/3p4^>'7;U5'kH 11.2g 
4-5^^ig=^;V75y7-U>13.6gi:*. '^>'-lf> 5 

S S >J * y ;i/ * 9 A ^7 □ T h if 7 7 - C j; D Hi! 
- 2-'f'Jx»-4->?;<5";l/75/7XU> 17.5g*# 

[0035] -a-^we 

N-(5--hD5^:t7x>- 2-1' 'Jx» 7nU>®-& 
^ : 2-5':t7x>*;i/3i?4^->7;l^5=t H©f^t)01C5-X 
hD- 2-?-:f7x>*;U3j?:^^v'TJl'7*kH 15.7g$ffi 

> 9.3gSffifflU;fc£tmj. -^^WStl^^OlSfPICJ: 
»3 , N-(5-x h n^:ty X >- 2-i U x» 7X ij > 

<, eot:, 6oaf!aaT-e2*>^Hifc«si'bfir6gEfl;tt* 
[0036] -^gtm? 

N- (5-X h n 7 X >- 2-'f IJ X » -4-:; / ?;V7 S 
/7XU : 2-5':t7x>*;l/;i?^J/7;l/xb H 

©ftfc«3C5-XhD- 2-9":t7x>*Jl<'Ji?^v'7;kxt 



5 t^^Ofilf^fcJ; r)> N-(5-x h a^:t 
7x>- 2— r'J5^»-4->'^5";t'75/7-iJ> 16.2 

60t:, 60JgaSTT2*^Hfa3ima'bfiF63Efttt»&n 

[0 0 3 71 -&^gil8 
N- (5-X h D ^•^t 7 X >- 2-f 'J T» -2. 4- v'p^ h 
7XU >©-&^ : 2-5=-:t7x>*JV3i?^ri'7;Vxt: H® 
50 f^t) (3 \Z5-=. h D- 2-g^:t7x >*JV;}^+->7;1'5'1:: H 
15.7g£ffifflU S&4-v'>l5^;k73y7xU>®f^ 
0 C2. 4-5^p< h:^^->7X'J > 15. 3g S«e 
S!£^;^Ht>i: h;i'X>®ji^iii3{ii5ffJS:t3?S:£t^1^»4, 

-2-1' Ux^) -2. 4-1^^ h^^^v' 7 23.5gS« 

6056 a«TT 20^ a Ki&m^h^^mit\t^ 6 n^ft*^ o 
fc. 

[0 038] #^gt|9 
4» 2-[N-(5-XhD^^7x>- 2-'r'Jx»]75/?7V 
--'I'O^I^ : 2-5^;*-7x>*;Pd^4^v'7;Pxt H®ftt) 
DJCS-xhP- 2-f^:t7x>*;i/iK+5/7;i/7^t H 1 
5.7g«ffifflU S&4-5?;>{?;V75/7XU>©f^fc 

•3it2-73y?77-;p lo.oe^^mvrzm-it. -& 

j««95i:|^||®mf^fcJ:0, 2-[.»(-(5-xhng^:t7x> 
- 2-^0 75 7 5^7»/-;P 14.4gS#fc. Z.<D 
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50 N-(5-X hD5':t7x>- 2-f Ut'^)- 4-(6-t ^U^ 
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H 15.7gSffi^U *&4->?>?5^Jl/75y7r:»J>® 
fttiOlC 4-(6-t Hn4^>"\:*^vJW 7-'J> 21.0g 

(5-nhD5'^7x>- 2-1' •Jx»- 4-(6-tHa=^-> 



[0 0 4 0] nisgas-iQ. asiM^yi 

^»«« 5 -lOfc ± r3 6 n&MS^ia® 2 ^#«!Jf?!8 

*/tlfci5EC911 tUT, 2-><5';V-4-7::^U>»2^*:*« 
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K-(5-r.hn5^3}-7x>- a-f 
»-2.4->?plh:^^->7nU> 


364 




2- [N- h 0^:^-7 X >-2- 
-f 'Jx»]75>'f^7'/--«^ 
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nrv^fc. Sfc^5.nfcieKJCOtiT, W.H.G. Horsthu 
is, Appl. Phys. Lett. 55. 616(1989) Cia^Snfc:)^ 
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H-(5--hn5=-:f7x> 
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(h (5-- h n?-:t 7x a-'f U 5r 

»-4-y>i?;i'75 y 7:1 'J > 
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H- (5-r: h n5':i-7x >- ZH' U 5* 
>')-2,4-y^ h^v7— U ✓ 
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2-[N-(5-:ihD?^:t7x>- 2- 
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[0 044] m&mi6 

(0*^J«=fA («t) SJARTON G) 100 

sasB^irx/'^? h;vx>x;v*>'Ko.oiasgs& 

Sieum Xtr^a-hfciD. J*S«i 1.5wm CD» 
^\ nn^^^^&nmi'-fttZ^ 7.5 pm/V r$>z> 

-H#itfiSiiJcs*r5Ki(zcD«ii»{i<E^n. s^siox 
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